Geometry Unit [4] Medians of triangle 2" Prep. First Term [1] Mr. Mahmoud 


LESSON (1) Medians of triangle 


Definition 


The median of a triangle is the line segment drawn from any vertex of this triangle to 


the midpoint of the opposite side of this vertex. 


For example: 


In the opposite figure : 
If D is the midpoint of BC 
, then AD is a median of A ABC 


Notice that : 


Any triangle has three medians. 


| e medians of a triangle are concurrent. 


For example: 
In the opposite figure : 
AD + BF and CE are the three medians of A ABC » 


and they are concurrent at M 
(i.e. AD f) BF ( CE = {M}) 


ا 


Mechanism : Point of Concurrence 


The point of concurrence of the medians of the triangle divides each median in the ratio 


of 1 : 2 from its base. ‘ | 
For example: 2 
In the opposite figure : 

In A ABC M 1s the point of concurrence of its medians » then : E F 
E wD = Am If AM = 6cm. » then MD = 3cm. 
PCM = 2 FM If FM =4 em. ;» ther CM =8 cm: ۶ 8 
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The point of concurrence of the medians of the triangle divides each of them in the ratio 
of 2 : 1 from the vertex. 


The point which divides the median in a triangle by the ratio of 1 : 2 from the base is 


the point of intersection of the medians of this triangle. 


In the opposite figure : 


If AD is a median in A ABC and M E AD such that AM = 2 MD > 


then M is the point of intersection of the medians of A ABC 


C ) D ) B 
Examples on Part : Medians Of Triangle Kl 
(1) In the opposite figure : 
m (Z B) = 90° and m (Z C) = 30° 
s AB = 5cm, 


Find the length of : AC and BD 


Solution 
In A ABC .“D is a midpoint of AC 
- m ( ZB ) = 90° . BD is a median 
“ Mm ( ZC) = 30° 


. BD = 3 AC = 3 x10=5cm 
.. AC =2 AB =2 x 5 =10 cm 


( Second Req. ) 


( First Req. ) 
2) In the opposite figure : 

m (Z B) = 90° 

„ m (ZL ACB) = 30° 

„ E is the midpoint of AD 

„ F is the midpoint of CD 

Prove that : AB = EF 


Solution 


In A ABC + E is,a midpoint of AD 
ım ( zB)=90° . “Î. Ei a midþoint of DC 7“ 
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“mM ( ZC) = 30° .. EF = 3 AC eis Sas (2) 

_ 1 

:. BD = 3 AC ------ (1) From (1 ) ad (2) 

In A ADC “. AB = EF 

(3) In the opposite figure : 
ا‎ A 

ABC is a triangle » X is the midpoint of AB e) 
„ Y is the midpoint of BC , XC f] AY = {M} 4 A 
XY =5 com. sS CM sS om: IM =3. B ۷ C٤ 


Solution 


~. CX is a median In A ABC 

. M Is the intersection point of 
medians In A ABC 

.. AM =2 MY =2x<3=6cm 

The perimeter of A MAC = 

6 + 8 + 10 = 24 cm 


Solution 
“. BD is a median 
“. BD = 1 AÛ Soso )1( 
BD = 1 BE ------ )2( 


From ( 1 ) ad (2 ) 
. AC = BE 


Find the perimeter of : A MAC 


In A ABC 

.ı Y is a midpoint of BC 

.ı X is a midpoint of AB 

.. AC =2 XY =2 x 5 =10 cm 
.ı Y is a midpoint of BC 

ıı. AY is a median In A ABC 
.ı X is a midpoint of AB 


(40] In the opposite figure : 

m (Z ABC) = m (Z BDE) = 90° 
, m (Z E) = 30° 

„ D is the midpoint of AC 
Prove that : AC = BE 


In A ABC 

.“ m( ZB) =90° 

.“D is a midpoint of AC 
In A DBE 

.“ m ( ZBDE ) = 90° 
“m ( ZE) = 30° 
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(5)1 In the opposite figure : 
ABC is a right-angled triangle at B 
sm (ZL ACB) = 30° , AB = 5 cm. 
, E is the midpoint of AC 
I DE = 5S cm. 
Prove that : m (Z ADC) = 90° 


Solution 
In A ABC In A ADC 
.ı m ( ZB ) = 90° .- E is a midpoint of AC 
.ı m ( ZBCA ) = 30° ~ı ED is a median 
. AB = 3 AC .ı DE = 5cm 
.- AB =5cm DE = + AC 
AC =5x2=10 cm ıı m ( ZADC ) = 90° 


EXERCISES 
[A| Complete the Following : 
1 | In AABC : if the point X is the midpoint of BC » then AX is called 
2 jı The medians of the triangle are 


3 j The medians of the triangle intersect at 


ı The poınt of intersection of the medians of a triangle divides each median in the 
ratlOo from the vertex. 


The points of concurrence of the medians of the triangle divides each median 1n the 
from the base. 


The point of intersection of the medians of the triangle divides each of them by the 
ratio 1 : 2 from 


ı The point which divides the median of the triangle in the ratio 1 : 2 from the base is 
the point of 
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In the opposite figure : 

If M is intersection point of medians 
and m (Z B) = 90° , MF =1.5 cm. 

, then the length of AOS sar 


AKA haaa Ry + A A a aR 7 WAAR 


In the opposite figure : 
If M 1s the point of intersection of 
the medians of A ABC » then AM = 


In the opposite figure : 
If: MF = 2cm.» then DF = < 


In the opposite figure : 


In A ABC ,M is the point of concurrence of the medians 
, MC =8cm. 
„then DM = 


| In the opposite figure : 

If: F and N are the midpoints of AB» AC 
Respectively s BN [() CF = {m} , AB = 6cm. 
AC =10cm. , BM =4cm. CF =9 cm. 
Find the perimeter of figure : AFMN 


[B] Essay Problems : 


In the opposite figure : 


E is the midpoint of AB ,D is the midpoint of 
1 | ADNICE = {M} ,MC = 5cm. and MD = 2 cm. 
Find : The length of each of AD and ME. 
2015 Exam ( 1 ) Question ( Š5 ) ( a) 
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In the opposite figure : 

F ,E »M and H are the mıdpoınts of 
AB , AC ,ED 

and FD respectively. 

Prove that : BC = 4 HM 


2015 Exam ( 10 ) Question ( 4 ) ( a ) 
In the opposite figure : 


A 
ABC is a triangle ın which CB: 
BE two medians intersects at M s E D 
: if : DC =9cm. , BM = 4cm. , BC = 8cm. 
Find : The perimeter of A MDE B 


2012 Exam (15) Question ( 4 ) ( b ) 


In the opposite figure : 

F N are midpoınts of AB, AC respectively » BN N CF = mM} 
4| If:AB=Scm. AC = 10cm. , BM = 4cm. and CF =9 cm. 

Find : the perimeter of figure AFMN 


In the opposite figure : 
ABC 1s a triangle : E ,F are the midpoints of AC 


and AB respectively ڦ‎ AD LBC ,AC= 18cm.» 


5 BC = 20 cm. AB = 16cm. 


Complete : 
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HOMEWORK 


[A] Choose the correct answer: 


The medians of the triangle intersect at 


(a) 1 (b) 2 

The right-angled triangle has 
2 

(a) Û (b) 1 
3 The number of medians in the right-angled triangle = 

(a) 3 (b) 2 (c) 1 

The point of intersection of the medians in the triangle divides each of them by the 
4 | ratio from the vertex. 

(N L3 (b31 (c) 2: 1 (OJ 1L 2 

The point of concurrence of the medians of the triangle divides each median in the 
5 | TAtiO Of <... . from the base. 


(4) 1 : 2 (b)1:3 (c(2:1 ° (d) 3:1 


If AD is a median of triangle ABC » and M is the point of intersection of the 
6 medians » then AM = 


(a) ٣ : (c)( 3 (d) ٣ 


JAD is a median in A ABC Mis the point of intersection of its medians » 
7 then AM = .......... MD 


(a) 2 6) 3 (e) 3 (û-3 


If XE is a median in A XYZ » M is the point of intersection of its medians s 
g j then EM = 


(a) 3 (b) 2 (e) + 


J) In A ABC : If AD = 6cm. is a median and M is a point of concurrent » 
9 j then MA = 


(a) 6 cm. (b) 3 cm. CO) Z2 CGR. (d) 4 cm. 
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If AD is a median of A ABC ,M is the point of intersection of its medians and 
AM = 6cm. ,then AD = .......... 


(a) 12 cm. (b) 6 cm. (c) 18cm. (d) 9.cm. 


ovose the correct answer : 

In the opposite figure : 

AD is a median in A ABC ,M is the point of intersection 
of the medians , MD = 2cm. » then AD = 

(a) 2 (b) 4 (c) 6 


[B| Essay Problems : 


In the opposite figure : 
ABC is a triangles X bisects AB ,Y bisects BC 
1 j sXY=5cm. ,XCNAY ={M} 
where CM = 8cm. YM =3 cm. 
Find with proof the length of : AC , MX , AM 
2014 Exam (13) Question ( 4 ) ( a) 


In the opposite figure : 
ABC is a triangle in which CD 


BH are medians intersect at M +» 


2 
MC = 6cm. : BC = 8cm. + MB = 4cm. 
Find with proof : The perimeter of A MDH 
2012 Exam (18 ) Question ( 3 ) ( a) 
In the opposite figure : 
D and E are the midpoints of AB and AC respectively 
ّ „ BE /) CD = {M} ,If AB = 6 em. AC = 10 cm. 


, BM = 4cm. and CD =9 cm. 


Find the perimeter of the figure : ADME A 
2014 Exam (14) Question ( 4 ) ( b ) 
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In the opposite figure : 


A 
X and Y are the midpoints of AB and BC , x 
4 AY N XC={M} sif: AC = 14cm. 
„XC = 15cm. and AM = 6 cm. B C 


Find : the perimeter of A XMY ۸ 


2015 Exam (2) Guoson )3( )a( 


In the opposite figure : 

F ,N are midpo1nts of AB ,AC respectively » BN N CF = IM} 
5 | If:AB=Scm. AC = 10cm. , BM = 4cm. and CF =9 cm. 

Find : the perimeter of figure AFMN 


In the opposite figure : 
ABC 1s a triangle , E , F are the midpoınts of AC 


and AB respectively » AD L1 BC ,AC= 18cm.» 


6 BC = 20 RR. Ys AB < IGG. 


Complete : 


2012 Exam (17) Question ( 4 ) ( a ) 


أتب ذأكرولي # اليحث وانضم لجروبان ذأكرولي 
ست رياف الإطغال الصف اللا الإعرادي 
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LESSON (2) Medians of triangle (follow) 


Mechanism : Median - Right-Angled Triangle : 
Theorem @ | 


In the rıght-angled triangle » the length of the median from the vertex of the right angle 
equals half the length of the hypotenuse. 


For example: 
In the opposite figure : 


AABC is a right-angled triangle at B » 
D is the midpoint of AC and AC = 10 cm. »s 


then DB = 5 cm. 


Mechanism : Median To prove angle is right in Triangle 
The converse of theorem €} 


If the length of the median drawn from a vertex of a triangle equals half the length of the 


opposite side to this vertex» then the angle at this vertex 1s right. 
For example: 
In the opposite figure : 


If BD is a median in A ABC + 

BD = 3cm. and AC = 6cm. » 

then m (Z ABC) = 90° “because BD = Û AC” 
Mechanism : Median - Right - 30° - 60° 


Corollary 


The length of the side opposite to the angle of measure 30° in the right-angled triangle 


| equals half the length of the hypotenuse. 


i.€. 

In the opposite figure : 
If A ABC is right-angled at B and 
m (Z C) = 30° »then AB = ج‎ AC 


For example: 
IAC = 20 cm. then AB = 10 cm. 
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Remark ] 
The right-angled triangle whose measures of angles are 30" » 60° and 90° is called thirty 


and sixty triangle. 


Examples on Part ( 1 ) : Medians Of Triangle 
(1) In the opposite figure : 


m (Z B) = 90° and m (Z C) =30° 
s AB = 5cm, 


Find the length of : AC and BD 


Solution 
In A ABC .“D is a midpoint of AC 
ı m ( ZB ) = 90° ~. BD is a median 
“ m ( Zz° ( = 30° “ BD= ÛL AC = l1 x10 = 5 ecm 
.. AC =2 AB =2 x 5 =10 cm 2 2 
( First Req. ) ( Second Req. ) 
¢) In the opposite figure : 
m (Z B) = 90° 
, m (LZ ACB) = 30° 
» E is the midpoint of AD 
» F is the midpoint of CD 
Prove that : AB = EF ) 
Solution 
In A ABC .ı E is a midpoint of AD 
m( zB )=90° .- F is a midpoint of DC 
ım( zC€)=30 . EF = LAC oa )2( 
ı. BD = 1 AC ------ )1( : 
2 From (1 ) ad (2 ) 
In A ADC “. AB = EF 
(3) In the opposite figure : 
ABC is a triangle » X is the midpoint of AB ا‎ 
, Y is the midpoint of BC XC f AY = {M} ر‎ 


XY =Scm., CM = 8cm. YM = 3cm. NES 


B ۲ C 
Find the perimeter of : A MAC 
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Solution 
In A ABC ~. CX is a median In A ABC 
.ı Y is a midpoint of BC . MIs the intersection point of 
.ı X is a midpoint of AB medians In A ABC 
.. AC =2 XY =2 x5 =10cm .. AM =2 MY =2x<x3=6cm 
.ı Y is a midpoint of BC The perimeter of A MAC = 
.„ AY is a median In A ABC 6 + 8 +10 = 24 cm 


.ı X is a midpoint of AB 


0 In the opposite figure : 
m (Z ABC) = m (Z BDE) = 90° 
sm (Z E) = 30° 
„ D is the midpoint of AC 
Prove that : AC = BE 


Solution 

In A ABC ~. BD is a median 
ım(zB)=90 .BD= lL AC sss )1( 
.“D is a midpoint of AC 2 

In A DBE . BD = 3 BE ------ )2( 
.ı m( zBDE ) = 90" From (1 ) ad (2) 

ım ( ZE) = 30° ~ı AC = BE 

(5)] In the opposite figure : 


ABC is a right-angled triangle at B 
sm (ZA ACB) = 30° , AB = 5 cm. 
„ E is the midpoint of AC 


HIDE =3 GO: 
Prove that : m (Z ADC) = 90° 
Solution 

In A ABC In A ADC 
.“ m ( ZB ) = 90° .- E is a midpoint of AC 
.ı m ( ZBCA ) = 30° ~ı. ED is a median 
. AB = 3 AC .ı DE=5cm 
.. AB=5em . DE = 3 AC 


AC = 5 x2 =10 cm . m (/ZADC ) = 90° 
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EXERCISES 
[A] Complete the Following : 


In the right-angled triangle the length of the median from the vertex of the right 
angle equal the length of the hypotenuse. 


In the right-angled triangle » the length of the median from the vertex of the right 
angle equals 


If the length of the median drawn from a vertex of a triangle equals half the length 
of the opposite side to this vertex in length » then 


The length of the side opposite to the angle of measure 30° in the right-angled 
triangle equals the length of the hypotenuse. 


The length of side opposite to the angle whose measure = 30° in the right-angled 
triangle = 


The length of the hypotenuse on the right-angled triangle equals 
a side opposite to the angle of measure 30° 


„If ABC 1s a right-angled triangle at B : AB = 6 cm. s BC = 8cm. » if BD is 
a median of triangle ABC » then BD = 
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In the opposite figure : 


The perimeter of A ABD = 


In the opposite figure : 
D is the midpoint of AC 
SMR CZ EFI 

AC =10 cm. 

Find the length of : BE 


[B| Essay Problems : 


In the opposite figure : A ABC AC = 8cm. » 
m (Z BAC) = 60° sm (Z ABC) = 90° , 

1 D 1s the midpoint of AC 
Find : The perimeter of A ABD 


In the opposite figure : 
m (Z B) = 90° sm (Z C) = 30° , BD is a median , AB = 4cm. » 
2 Complete : 


In the opposite figure : 
A ABC in which m (Z B) = 90° ,AC =10cm. » 


(LC =0? sS BCE=EB sAD=DC 
Find with proof : @D The perimeter of A ABD 
@ The length of DF 
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In the opposite figure : 


m (ZL B) = 90° 

m (Z ACB) = 30° , 

E F are midpoıints of AD, DC 
Prove that : AB = EF 


In the opposite figure : 

m (ZL ABC) =m (Z ADC) = 90° 

m (Z ACB) = 30° ,and DE is a median of A ADC » 
IfAB = 3cm. 

Find : The length of DE 


In the opposite figure : 

m (Z ABC) =m (ZL BDE) = 90° 
, m (Z E) = 30° 

„ D is the midpoint of AC 
Prove that : AC = BE 


2014 Exam (4 ) Question ( 4 ) ( b ) 


HOMEWORK 
[A] Choose the correct answer: 


The length of the hypotenous of the right-angled triangle = the length of the 
4 | median which drawn from the vertex of the right-angle. 


(a) half (b) twice (c) third (d) quarter 


The length of the median drawn from the vertex of right angle in the right-angled 
2 triangle = the length of the hypotenuse of the triangle. 


2 () + (o) 3 (d) 2 
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In the right-angled triangle » the length of the median from the vertex of the right 
angle equal the length of the hypotenuse. 


(a) + (b) + () 2 (d) 2 


In the right-angled triangle » the length of the median from the vertex of the right 
angle equals the length of hypotenuse. 


(a) half (b) twice (c) third (d) forth 


If A ABC is a right-angled at B AB = 6 cm. , BC = 8 cm. , then the length of the 
medians drawn from B is 


(a) 10 (b) 8 (c) 6 (d) 5 


ıIn A ABC which is right at B » if AC = 20 cm. » then the length of the median of the 
triangle drawn from B equals 


(a) 10 cm. (b) 8 cm. (c) 6 cm. (d) 5 cm. 


In A ABC ,m (Z B) = 90° „AC = 12cm. and BD is a median in A ABC + then 


(a) 12 (e) 4 (d) 10 


The length of the side opposite to the angle of measure 30° 1n the right-angled 
the length of the hypotenuse. 
(a) twice (b) half (c) square (d) equals 


Irıangle ABC : If m (Z A) = 30° ,m (Z B) = 90° ,then BC = 
(a) ٣ AB (b) 1 AC (c) 2 AB 


In A ABC ıf: m (Z B) = 90° and m (Z A) = 60° , then AC = 
(a) 2 (b) = () 4 

A ABC : if m (Z A) = 30° and m (Z B) = 90° , then AC = 
(a) 1 BC (b) 2 BC (¢) 2 AB 
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In A ABC : m (Z A) = 30° sm (Z B) =90° AC =10 cm. then BC = --........ cm. 
(a) 20 (b) 15 (c) 10 (d) 5 


In A XYZ »1if m (Z Y) =90° ,m (Z XK) = 30° and XZ = 20 cm. then 
کک ا‎ cn. 
(b) 8 (c) 20 (d) 10 


In the rectangle ACBD » 1f AC = 10 cm. then BD = 
(a) 5 (b) 10 (c) 15 


In the right-angled triangle » the length of the median from the vertex of the right 
angle equals 


If the length of the median drawn from a vertex of a triangle equals half the length 
of the opposite side to this vertex in length » then 


The length of the side opposite to the angle of measure 30° in the right-angled 
triangle equals the length of the hypotenuse. 


The length of side opposite to the angle whose measure = 30° in the right-angled 
triangle = 


The length of the hypotenuse on the right-angled triangle equals 
a side opposite to the angle of measure 30° 


„If ABC 1s a right-angled triangle at B , AB = 6cm. , BC = 8cm. »1f BD is 
a median of triangle ABC , then BD = 
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[B| Essay Problems : 


In the opposite figure : 

m (Z B) = 90° and m (Z C) = 30° » 
1 | AC=10 cm. 

Find : the lengths of AB and BD 


In the opposite figure : 
LCS 

Prove that : 

AB = BD 


In the opposite figure : 
In A ABC : m (Z B) = 90° ,m (Z C) = 30° 
, D 1s the midpoint of AC Eis the midpoint of BC 
3 | sAC=12cm. 
(1) Find length of : BM 
(2) Find the perimeter of : A ABC 
2014 Exam ( 12 ) Question ( Š5 ) ( a) 


In the opposite figure : 

X ,Y ,D are the midpoınts of 
EA ,EC and AC respectively » 
m (Z ABC) = 90° 


Prove that : BD = YX ص‎ : 
C B 


__ً_5 Exam ( 6.) Question (4) (a) 


Geometry Unit [4] Medians of triangle 2" Prep. First Term [19] Mr. Mahmoud 


In the opposite figure : 

m (Z B) = 90° ,m (Z ACB) = 30° , 
5 | AB = DH where H is midpoint of AC 

Prove that : m (Z ADC) = 90° 


In the opposite figure : 
m (Z BAC) =m (Z CBE) = 90°" , 
m (ZL BEC) = 30° , 

6 | D and F are the midpoints of BC 
and CE respectively. 


Prove that : AD = => BF 


1 
2 


2015 Exam (15) Question ( 4 ) ( a ) 


LESSON (3) The isosceles triangle 


Iriangles are classified according to the lengths of their sides into three types which are : 


C B 

[| AB ¥ BC # CA | 
And in the following we will study the relations between the angles in the isosceles 
triangle and the equilateral triangle. 


Mechanism : Isosceles Triangle : 


Scalene triangle. Isosceles triangle. Equilateral triangle. 
(two sides are congruent). (three sides are congruent). 
D £ 
A Vertex 
ی‎ ° angle ۹ “e 
Base 
و ا د‎ 


The isosceles triangle theorem 
a ا ا‎ 


The base angles of the isosceles triangle are congruent. 


Las LL‏ ب 


a a a Sy E a O a . 
@ a @ ك‎ a a GG _ GG GG GG 
a 
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For example: 

In the opposite figure : 
If ABC is a triangle in which : 
AB=AC m(Z A) =40" :» 


then m (Z B) = m (Z C) = 80 - 40° _ 0° 


Remarks 
1 Both of the base angles in the isosceles triangle are acute. 


The vertex angle in the isosceles triangle may be acute » right or obtuse angle. 


Mechanism : Isosceles Triangle : Equilateral 
Lorollary a Te 


If the triangle is equilateral » then it is equiangular where each angle measure 1s 60° 


For example: ٣ 
In the opposite figure : 

If XYZ is a triangle in which 

AIS YII 

DOMO A SRL DBZ Z2 =0 


7Z ۷ 
Examples on Part ( 1 ) : Isosceles Triangle 
( In the opposite figure : 1 
In A ABC : 
AB = AC , AD bisects Z BAC 
and BD = 3 cm. 
Prove that : AD LL BC 
„ then find the length of : CB GG 
Solution 
In A ABC .. D is a midpoint of BC 
“ AB =۸AC -“ BD =3 cm 
-“ AD bisects z BAC .. CD = BC =3cem 
“AD 1 = BC (First Req. ) . CB = 3 x 2 = 6 cm ( Second 
Req. ) 
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(2) In the opposite figure : D 3 
m (Z A) = 50° AB = AC 
and A DBC is an equilateral. 
Find : m (Z ABD) 8 
Solution 
In A ABC . mM (zZABC) = (180 - 50) +± 2 = 65° 
“ AB =۸AC “A DBC is a equilateral 
“ mM ( ZA) = 50° . m (ZDBC) = 60 
. mM (ZABC) = m (zACB) . mM (ZABD) = 65 + 60 = 125° 
GJ In the opposite figure : 
IfAB =AC + 
XY // BC : 
Prove that : A AXY is an isosceles 
B C 
Solution 
In A ABC .m(zC=m(zAYXK) 
“ AB =۸AC Corresponding 
“.m(zB)=m(zC) In A AXY 
.“ XY // BC, AC & AB are . mM (zAXY) =m (zAYXK) 
transversals . AX = AY 
. Mm (ZB) =m (zAXY) A AXY is an isosceles 
Corresponding 
(4) In the opposite figure : A E 
CA // DE , m (Z ABD) = 140° 
AB = BC 
C B D 
Find : m (Z EDB) 
Solution 
In A ABC .“ AB = BC 
Mm ZA=m LC “ AC// DE, CD is a 
.“ mZABD =m zA+m zC transversal 
(Exterior) . mM (zC) +m (zD) = 180 
.“ mZABD = 140° (Interior) 


ım zA=m cC=140 +2 = 70° .. m(ZD) = 180 - 70 = 10 
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EXERCISES 
[A] Complete the Following : 


The two base angles ın an isosceles triangle are 


A ABC AB = AC ,m (Z C) = 70° » then m (Z A) = 


In the A ABC : AB = AC ,m (Z A) = 70° , then m (Z C) = -......... : 


The A ABC is an isosceles and right-angled triangle if m (Z B) = 90° , then 
m (ZZ A) =m (Z C) = 


In A ABC »if AB = AC and m (Z A) = 80° » then m (Z B) = m (Z 
„In A ABC : if AB = AC ,m (Z B) = 60° , then the triangle is an 


In A ABC : If AB = AC and m (Z A) = 2 m (Z C) then m (Z B) = 
The triangle whose side lengths 3 cm. » (X + 1) , and 6 cm. become isosceles 
triangle when X = 


The length of side opposite to the angle whose measure = 30° in the right-angled 
triangle = 


The length of the hypotenuse on the right-angled triangle equals 
a side opposite to the angle of measure 30° 


» If ABC is a right-angled triangle at B AB = 6 cm. s BC = 8 cm. 1f BD is 
a median of triangle ABC , then BD = 


ا 


If ABC; Is a rightangled at B »ABİ= AC » then m (£ C)z 
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If ABC is a right-angled triangle at B and AB = J AC » then m (LZ A) = 


17 | ABC is a right-angled triangle at B » if AC = 2 BC ,then m (Z C) = -.............. : 


[B| Essay Problems : 


In the opposite figure : 


D 
A 
ACBD 1s a quadrilateral in which : 
4 AB = BC=CA= BD 
„, m (ZL ABD) = 24° 
Find : m (Z CAD) cC 1 


2014 Exam ( 9 ) Question ( 4 ) ( b ) 


In the opposite figure complete : 


| A. 


2012 Exam ( 7 ) Question ( 4 ) ( a ) 


Find the measures of the angles in : A ABC 
In the opposite figure : 
o ا‎ 
„AD = AE 
E B 


Prove that : AB = AC 
2014 Exam (13) Question ( 5 ) (a ) 


In the opposite figure : 2 0 
ABC 1s a triangle » 

4 | AC=BC ,AD// BC sm (Z DAC) = 40° IN 
Find : The measure of angles in the A ABC B 2 


2012 Exam (13) Question ( 5 ) ( b ) 
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In the opposite figure : 
AB =AC » 
ş | AD // BC 
Prove that : AD bisects Z CAE 


In the opposite figure : 
In AABC AB =AC ,» 
6 E ê 


Prove that : AX = AY ECE TY NW” B 


2012 Exam (13) Question ( 4 ) ( b ) 


In the opposite figure : 

D EBC ,EEBC 

„ AB // FD 

and AC // FE »if AB = AC 

Prove that : FDE 1s an isosceles triangle. 8D E  C 


2012 Exam ( 6 ) Question ( 4 ) ( a ) 


HOMEWORK 


[A] Choose the correct answer: 


In any isosceles triangle » the type of the base angles is 
(a) acute. (b) right. (c) obtuse. (d) reflex. 


The base angles of the isosceles triangle are 


(a) congruent. (b) alternate. (c) corresponding. (d) supplementary. 


If measure of one of the two base angles of the isosceles triangle equals 40° then 
3g | the measure of the vertex angle = ............... 


(a) 40 (b) 100 (c) 80 (d) 50 
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In A ABC : AB = AC ,m (L B) = 50° then m (Z A) = 
(a) 65 (b) 80 (c) 0 


An isosceles triangle » one of its base angles has measure 50° ,» then the measure of 
the vertex angle = ---....... 


(a) 50° (b) 60° (c) 70° (d) 80° 


») In the isosceles triangle » 1f the measure of one of the two base angle 1s 70° , then 
the measure of its Vertex angle is 


(a) 70° (b) 110° (c) 20° (d) 40° 


The measure of one angle of the two base angles of the isosceles = 75° then the 
measure of the vertex angle = .......... 


(a) 50° (BJ 79" (EJ 30? (d) 105° 


In a triangle ABC : If AB = AC and m (Z A) = 40° , then m (Z C) = 
(a) 40° (b) 70° | (c) 140° 


ı'In A ABC ,AB = AC , mM (Z A) = 50° , then m (ZL B) = AES 


(a) 50° | (b) 65° (c) 130° (d) 100° 


If the measure of an angle of the isosceles triangle is 100° » then the measure of one 
of the other angles = 


(a) 50° (b) 80° (c) 40° (d) 100° 
ı A XYZ is an isosceles triangle in which m (Z X) = 100° , then m (Z Y) = 
(a) 100 (b) 80 (c) 60 (d) 40 


ABC is a triangle in which AB = AC and m (Z A) = 110°, then m (Z B) = -........ 
(a) 70° (b) 55° ` (e 33° (d) 110° 


If the measure of an angle of the isosceles triangles is 120° » then the measure of 
one of the other angles = 
(a) 60°" (b) 30° (c) 40° (d) 45° 
J ABC 1s isosceles triangle m (Z C) = 130° , then m (ZL B) = 
(a) 130 (b) 50 (c) 25 
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' The triangle whose sides lengths are 2 cm. » (X + 1) cm and 5 cm. becomes an 
isosceles triangle when X = --........ cm. 


(a) 1 (b) 2 (c) 3 (d) 4 


The triangle whose sides lengths are 3 cm. , (X + 5) and 9 becomes an isosceles 


(b) 4 (c) 5 (d) 6 


Triangle whose sides lengths are 2 cm. » (X — 2) cm. » 5 cm. becomes isosceles 


triangle when X = .......... cm. 


(a) 3 (b) 4 (c) 5 (d) 7 


In the opposite figure : 
ABC 1s a triangle in which : m (Z B) = m (Z C) then X = ........ 
(a) 1 (b) 2 
(c) 3 (d) 4 


ABCD 1s a parallelogram : 

DES DC Sm UL AJ =9? 93hemn (ZL EDC) = 
(a) 50° (b) 60° 

(c) 70° (d) 80° 


[B] Essay Problems : 


In the opposite figure : 

AB=AD m(Z A) = 30° 
4 j| CB=BD=CD 

Find : m (Z CBA) 


In the opposite figure : 
AB = BU =AG= DÛ 
Prove that : m (Z BAD) = 90° 


21 2 Exam ( 1 0 ) Question (4)(a) 
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In the opposite figure : E ر‎ 
ABC 1s a triangle in which : AC = BC , 
3 | AD//BCm(LDAC)=30° 
Find : m (Z ABC) B C 
2012 Exam ( 4 ) Question ( 4 ) ( b ) 


In the opposite figure : A E 
CA // DE , m (Z ABD) = 140° 
4 | AB=BC 
C B D 
Find : m (Z EDB) 


2014 Exam (15) Question ( 3 ) ( b ) 


LIU ¢ LI IVLIBLUL UL ALY 9 IVIL dlU AL A 


In the opposite figure : 
ABC 1s an equilateral triangle ,» 
° | DB=DC,m (LD) = 110° 
Find with proof : m (£ DBC) and m (Z DBA) B (٤ 


2012 Exam ( 3 ) Question ( 3 ) ( b ) 


In the opposite figure : 4 
AB = AC m (Z BAD) =m (Z CAE) 
6 j Prove that : (1) AD = AE 
(a) m (Z AED) = m (Z ADE) ا‎ 


2014 Exam (12 ) Question (3 ) (b ) 


EM. RAA LAA REWAN VAAL WA © aoa? 7 RZLTA ILI 1 Ka 


A 
] In the opposite figure : 
ADE is a triangle , B € DE ,CE DE 
1 | ,BD=CE ,AB = AC 
Prove that : AD = AE Eê BD 


1 2014 Examı(9 ) Question (3) ( b ) 
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LESSON (4) The conversemof the isosceles triangle 


Mechanism : To prove it is Isosceles Triangle : 


If two angles of a triangle are congruent » then the two sides opposite to these two angles 


are congruent and the triangle 1s isosceles. 


EL 
‘The isosceles triangle in which the measure of one of its anglés = 60° is an equilateral triangle. 
Examples on Part ( 1 ) : Isosceles Triangle 


(5)1 In the opposite figure : 


AB=AC +» D 
AD // BC 


Prove that : AD bisects Z CAE 2 @ 8 
Solution 
In A ABC .. Mm zB=m DAE 
.“ AB = AC (Corresponding) 
Mm ZzB=m ZC Mm zZC=m zCAD (Alternate) 
“ AC// DE, AB & AC are . m ZDAE =m zCAD 
transversals AD bisects m z CAE 
A 


(O In the opposite figure : 
ABC is a triangle in which AB = AC + 
BD bisects Z ABC » CD bisects Z ACB 
Prove that : 


A DBC is an isosceles triangle. B @ 
Solution 
In A ABC .. mZDBC = 1-m ABC 
.“ AB = AC 
-“ m /B=m rC .. mZDCB = 1-m ACB 
.- BD bisects m zABC . mZDBC = mzDCB 
.ı CD bisects m zACB . A DBC is an isosceles 
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EXERCISES 
[A] Complete the Following : 


If the measure of one of the angles of the right-angled triangle is 45° , then the 
triangle 1s 


[B] Essay Problems : 


In the opposite figure : 

AD bisects Z BAC 

, m (Z B) = 30° 

CA C= 10° 

Prove that : A ADC is isosceles triangle. 


2014 Exam (15) Question ( 5 ) ( b ) 


ABC 1s a trıangle 1n which : m (Z A) = 50° and m (Z C) = 80° 


2 | Prove that : this triangle ABC is an isosceles triangle. 2 


015 Exam ( 1 ) Question ( 4 ) (a ) 
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In the opposite figure : 
AB =AC + 
BM and CM bisect the angles (Z B) *(Z C) 
Prove that : MB = MC 
3 


2012 Exam ( 1 ) Question ( 3 ) ( b ) 


In the given figure : 
XY = XZ , YM bisects (Z ZYN) 
ZM bisects (Z YZR) +» then 
4 j Prove that : 
€D A MYZ is isosceles. 
2 XM is the axis of symmetry of ZY 


2012 Exam ( 5 ) Question ( 3 ) 8 ) 


In the opposite figure : 

BD = CE 

, m (ZL ABC) = m (ZL ACB) 

s,m (ZL D) =m (Z E) = 90° 

Prove that : m (Z DAB) = m (Z CAE) C B 
2014 Exam ( 6 ) Question ( 3 ) ( a ) 


In the opposite figure : 
AB = AC , DE // AB 
6 | and AC // DO 


Prove that : € DE = DO @m (Z A) =m (Z D) ېج‎ 
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HOMEWORK 


[A] Choose the correct answer: 


The measure of exterior angle of an equilateral triangle = ‘-........ 


(a) 30° . (b( 60° (c) 120° (d) 180° 
In A XYZ : if XY = XZ ,then the exterior angle at the vertex Z is 
2 (a) acute. (b) obtuse. (c) right. (d) reflex. 
In A ABC : if AB = AC and m (Z A) = 60° ,» if its perimeter is 18 cm. » then 
3 
(b) 6 (c) 3 (d) 60. 
A ABC AB = AC ,D is the midpoint of BC »then AD is 
4 Î (a) median. (b) altitude. 


(c) bısector of the vertex angle. (d) all the previous. 


[B] Essay Problems : 


| In the opposite figure : 
AD = AC 
1 | ,m(Z DAB) = 30° 
„sm (Z ABD) = 40° 
Prove that : AB = CB 


In the opposite figure : 
ABC is a triangle in which AB = AC :X EAB » 
Y EAC and XY // BC 


Prove that : the triangle AXY 1s isosceles triangle. 


C 


2012 Exam ( 15 ) Question ( 3 ) ( a ) 
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In the opposite figure : 
AB = AC , BD bisects Z B and CD bisects £ C 
Prove that : A DBC is an isosceles triangle 


ABC 1s a triangle in which : AB > AC 
and Z BAC is bisected by AD 
4 | which Intersects BC at D 
Prove that : A ABD is an obtuse-angled triangle. 


2012 Exam (20) Question ( 4 ) ( a) 


In the opposite figure : 
CD bisects ZL ACB , DE // CB 


Prove that : A ECD is an isosceles triangle. 


2012 Exam (12 ) Question (3) (b ) 


| In the opposite figure : 
m(Z B)=m(Z C) AB = (2 X—-1) cm. 
AC = (X+ 3) cm. 
6 » BC = (9 - X) cm. 
Find wıth proof the perimeter of A ABC 


C (9-X Jcem. 


2015 Exam ( 3 ) Question ( Š5 ) ( b ) 


In the given figure : 
XY = XZ , YM bisects (Z ZYN) » 
ZM bisects (Z YZR) » then 
7 Prove that : 
€D A MYZ is isosceles. 
2 XM is the axis of symmetry Of ZY 


2012 Exam ( 5 ) Question ( 3 ) ( a) 
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LESSON (5) conversemof the isosceles trianele theorems 
Mechanism : Isosceles Triangle : Median 


Corollary Qa 


The median of an isosceles triangle from the vertex angle bisects it and is perpendicular 
to the base. 


In the opposite figure : A 
ABC 1s a triangle in which AB = AC and 
AD is a median +» then : 
AD bisects 4Z BAC 
i.e. m (Z BAD) = m (Z CAD) 
AD _ BC 


C DO B 

Mechanism : Isosceles Triangle : Vertex Bisector 
Š Corollary برس ر2‎ 
The bisector of the vertex angle of an isosceles triangle bisects the base and 1s 
perpendicular to It. 


1 he Ûpposikte figure : A 


ABC is a triangle in which AB = AC and 
AD bisects Z BAC » then : 
EBD is the midpoint of BC 
i.e. BD = CD 
AD _L BC 


Mechanism : Isosceles Triangle : Perpendicular 


5 corollary @ 


The straight line drawn passing through the vertex angle of an isosceles triangle 
perpen to the base bisects each of the base and the vertex an Elê: 


In the dp potê figure : 
ABC is a triangle in which AB = AC and 
AD _ BC +» then : 
EB D is the midpoint of BC 
ı Lê. BD = CD 
Em (z2 BAD) = m (Zz CAD) 


— Notice that : 
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Mechanism: Axis of symmetry of line segment ( 1 ) 


Definition 


The straight line De i to a line segment at its middle is called the axis of ا‎ 


for that line segment » in brief it is known as the axis of a line segment. 


In the opposite figure 
If the straight line L _ AB and C Ethe straight 
line L where C is the midpoint of AB »then 
the straight line L 1s called the 
axis of AB 


Mechanism: Axis of symmetry of line segment ( 2 ) 


Any point on the axis of symmetry of a line segment is at equal distances from Its 
terminals (end points). 


In the opposite figure : 
If the straight line L 1s the axis of AB» 
DEL,E&ELand FEL ,then 
DA = DB EA = EB and FA = FB 


The converse of the previous property is true 
| i.e. If a point is at equal distances from the two terminals of a line 
| segment » then this point lies on the axis of this line segment. 


In the opposite figure : 


If C is a point such 
that CA = CB + then 
the point C lies on the axis of AB 
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Mechanism: Axis of symmetry of Isosceles Triangle 


The isosceles triangle has one axis of symmetry. 


It is the straight line drawn from the vertex angle perpendicular to its base. 


For example: 
If ABC is an isosceles triangle where 
AB = AC and AD _| BC » then 


AD 1s called the axıs of symmetry 


of the isosceles triangle ABC 


Mechanism : Axis of Symmetry of Equilateral Triangle 


1 The equilateral triangle has three axes of symmetry » they are the three perpendiculars 
drawn from its vertices to the opposite sides. L, 


In the opposite figure : 
The straight lines L, ‹ L, and L, are the axes of 
symmetry of the equilateral triangle ABC 


The scalene triangle has no axes of symmetry. 


Examples on Part ( 1 ) : Isosceles Triangle 


rınd tne perimeter of the figure : ADME A 
(7) In the opposite figure : 
AB = AC , DE // AB 
„ DF // AC 
Prove that : DE = DF C F E B 
Solution 
In A ABC “ AB =۸AC 
.m ZB=m ZC .m zC=m zDFE 
“ AC // DF , CF is a transversal (Corresponding) 
.- AB // DE, EB is a transversal “ In A DEF 
. Mm ZB=m DEF . Mm ZDEF = m DFE 


(Corresponding) . DE = DF 
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In the opposite figure : 
BD=SCE 
, m (ZL ABC) = m (Z ACB) 
MBH (Z DSM (LE= 9U" E D 
Prove that : m (Z DAB) = m (Z CAE) C B 
Solution 
In A ABC 2) BD = CE 
.“ m ZABC =m zACB 3) mzD = mzE =90° 
. AB=۸AC ıı. A ABD =۸ ACE 
In A AABD , ACE ım zDAB =m z CAE 
1) AB =۸AC 
(9) In the opposite figure : xX 
AB bisects angle YAZ ر‎ 
, AB// XZ 
4 B Z 
Prove that : A AXZ isosceles triangle. : 
Solution 
In A XYZ “ AB bisects angle YAZ 
.“ AB // XZ, AZ. is a transversal . mM zZYAB =m zZAB 
.m ZBAZ=m zAZXK Mm ZX=m z2 AZX 
(Alternate) . AZ = AX 


.“ AB // XZ , AX is a transversal A XYZ. is isosceles triangle 
Mm zX=m zBAY 


(Corresponding) 


(Û In the opposite figure : A 
AD bisects Z BAC 
,m (ZL B) = 30° 
(LA CO= N RD B 
Prove that : A ADC is isosceles triangle. 
Solution 


ar u ات‎ a a GG a GG GG GG 
کے‎ 
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In A ABC . In A ADC 

“ım ZB =30° ım Zz ADC =180 - 70 - 40 = 70° 
“ım zC=70" ım Zz ADC =m z ACD = 70° 

. m ZBAC = 180 - 30 - 70 = 80° ıı AD = AC 

.ı AD bisects angle BAC A ADC is isosceles triangle 

. m zBAD =m CAD = 80 + 2 = 

40° 


EXERCISES 
[A| Complete the Following : 


The ray drawn from the vertex of the isosceles triangle passing through the 
midpoınt of the base 1s 


The median of an ısosceles triangle drawn from the vertex bisects and 1s 
perpendicular to 


ı In the isosceles triangle if the measure of any angle is 60° » then the number of axis 
of symmetry 


‘The number of axes of symmetry of the triangle in which the measures of two 
angles are 50° , 70° = 
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If D is the midpoint of AB and CD 1L AB , then CA = 


The axis of symmetry of the line segment is the straight line which 
Any point on the axis symmetry of a line segment is at two equal distance from 


If the point A & the axis of symmetry of BC »then AB = 


The axis of symmetry of isosceles triangle 1s 


[B| Essay Problems : 


In the opposite figure : 
In A ABC s»AB =AC 
AD kl BCs 


1 Î AB = 13cm. and BD = 5 cm. 
Find : @D The length of BC 
@D The area of A ABC C E SE 
2012 Exam ( 11 ) Question ( 5 ) ( b ) 


۸A 


In the opposite figure : 
AD bisects £ BAC » 
AB =AC =17 cm. » 
2 | and BC = 16cm. 
Prove that : m (Z ADB) = 90° ,» 
then find the length of : AD and the area of A ABC 


2015 Exam ( 2 ) Question ( 4 ) ( a) 


In the opposite figure : 
ABC 1s a triangle In whıch : AB = AC AD 1L BC 
3 j m(Z BAC) = 100° and BD = 3 cm. 
Find : (0m (Z BAD) (@)The length of CB C D B 


2015 Exam (13) Question ( 4 ) ( a ) 
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In the opposite figure : 

SLES KY FILS 5 

M is the midpoint of LY 
4 Prove that : 


X sM ,»Z are on the same straight line. 


2012 Exam ( 2 ) Question ( 5 ) ( b ) 


In the opposite figure : ۸ 
DB = DC ,m (Z D) = 40° ZN 
» A ABC is an equilateral triangle B 2 


5 | sif M is the midpoint of BC 
(1) Find : m (Z ABD) 


(2) Prove that : A ‹ M and D are on the same straight line. 


2014 Exam ( 3 ) Question ( 5 ) ( a ) 


HOMEWORK 


[A] Choose the correct answer: 


The axis of symmetry of a line segment is the straight line which 1s 


1 | (a) Perpendicular to it. (b) ıts bısector. 

(c) parallel to it. (d) the perpendicular bisector. 
If A Ethe axis of symmetry of BC , then AB 

(a) L (b( = 
If A lies on the axis of symmetry of XY then AX 

The number of axis of symmetry in the scalene triangle is 

4 

(a) 1 (b) zero (e)3 
| The number of axes of symmetry in the isosceles triangle is 


(a) 1 (b) 2 (0)3 
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ı The isosceles triangle NaS --.-.-.-... . axis (axes) of symmetry. 
(a) no (b) two (c) only one (d) three 


The number of axes of symmetry in the equilateral triangle 1s 
(a) 0 (b) 2 


ı The equilateral triangle has axes of symmetry. 
(a) one (c) three (d) otherwise 


The triangle which has no axes of symmetry 1s 
(a) scalene (b) isosceles (c) equilateral (d) otherwise 


If A ABC has one axes of symmetry and m (Z ABC) = 140° ,then m (Z A) = 
(a) 30° (b) 20° (c) 40° (d) 60° 


The triangle which has three axes of symmetry 1s triangle. 


(a) scalene (b) isosceles (c) right-angled (d) equilateral 


A ABC in which m (Z A) = m (Z B) = 65° , then it has ۰ AXIS (axes) of 
symmetry. 
(a) 1 (b) 2 (c) 3 (d) zero 


In A ABC if : m (Z A) = 40° and m (Z B) = 70° »then A ABC has 
(axes) of symmetry. 
(a) 3 (b) | (c) 2 (d) zero 


The quadrilateral ABCD in which BD is an axis of symmetry of AC may by 
(a) a rhombus (b) a rectangle (c) a parallelogram (0) a trapezium 
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[B| Essay Problems : 


In the opposite figure : 


In AABC AB =AC » 
AD E BÛ; 


AB = 13 cm. and BD = 5 cm. 
Find : @D The length of BC 
@D The area of A ABC C E 8 


2012 Exam ( 11 ) Question ( 5 ) ( b ) 


In the opposite figure-: 

In A ABC : 

AB = AC , AD bisects Z BAC 
and BD = 3cm. 

Prove that : AD L BC 


, then find the length of : CB C D ۰ B 
2014 Exam ( 1 ) Question ( Š5 ) (a) 


In the opposite figure : 
AD bisects Z BAC 
AB=AC=17cm. » 
3 and BC = 16 cm. 
Prove that : m (Z ADB) = 90° 
then find the length of : AD and the area of A ABC e 


2015 Exam ( 2 ) Question ( 4 ) ( a) 


In the opposite figure : 

ABC is a triangle in which : AB = AC AD 1L BC 
4 m (Z BAC) = 100° and BD = 3 cm. 

Find : (7) m (Z BAD) (2) The length of CB 


2015 Exam (13) Question ( 4 ) ( a) 
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In the opposite figure : 
SLES EY SZ2LSDAY 3 
M is the midpoint of LY 
Prove that : 


XM ,Z are on the same straight line. 


2012 Exam ( 2 ) Question ( 5 ) ( b ) 


In the opposite figure : 


The two triangles ABC , AED have the same line of symmetry AO 


6 Î What type of each them according to its sides ? 
Prove that : BD = EC BE DB OE &€© 


2014 Exam ( 10 ) Question ( 4 ) ( b ) 


In the opposite figure : 

ABCD is a quadrilateral in which 

AD // BC , BD bisects Z ABC » AE bisects LZ BAD 
Prove that : 

(MDAB=AD (@AELBD  (@BE=ED 


2015 Exam ( 11 ) Question ( 5 ) ( a ) 


